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Purpose: Venous thromboembolism (VTE) is the most common preventable cause of 
hospitalization-associated mortality. In the absence of optimal prophylaxis and depending 
on the type of surgery and patient-related factors, the risk of developing VTE increases by 
10% to 50%. We aimed to assess VTE risk and thromboprophylaxis among surgical patients 
hospitalized at surgical wards of Tikur Anbessa Specialized Hospital (TASH). Addis Ababa, 
Ethiopia.
Materials and Methods: A retrospective cross-sectional study was conducted from 
September 1, 2018 to February 28, 2019. Data were collected using a pretested observational 
checklist which is prepared based on the VTE Caprini risk assessment model. Then, the 
collected data were checked for completeness and finally entered and analyzed using 
Statistical Package for Social Sciences (SPSS) version 25.
Results: Out of 155 admitted patients, almost equal numbers of males (49.68%) and 
females (50.32%) participated in the study with a mean age of 41.87±16.84 and an age 
range of 13 to 89 years. Undergoing major surgery, resting in bed for more than 3 days and 
having acute infections (including pneumonia) were the most frequently seen VTE risk 
factors. Most of the study participants (135, 87.10%) were at risk of developing VTE (>1 
Caprini risk score), and 47.11% were in the highest risk category (≥5 Caprini score). The 
maximum and minimum total risk scores were 19 and 1, respectively with a mean score of 
4.53±2.31. Among patients who were at risk of developing VTE and eligible for thrombo-
prophylaxis, only 17.78% received thromboprophylaxis and two ineligible patients received 
prophylaxis. Parental unfractionated heparin twice or three times per day was the most 
widely used thromboprophylaxis regimen. A total of 29 (18.71%) patients had one or 
more contraindication(s) for thromboprophylaxis and three of them took prophylaxis despite 
the contraindications. Only 3 (1.93%) patients admitted to surgical wards developed VTE 
during hospitalization.
Conclusion: As per the Caprini risk assessment model, the majority of surgical patients 
treated at TASH were at risk of developing VTE. However, thromboprophylaxis was under-
utilized. The incidence of VTE was 1.93% in our study.
Keywords: VTE risk, Caprini risk score, thromboprophylaxis, surgical patients, Tikur 
Anbessa Specialized Hospital, Ethiopia

Introduction
Venous thromboembolism (VTE), which consists of deep venous thrombosis 
(DVT) and its sequela pulmonary embolism (PE), are the prominent causes of 
mortality following surgical procedures.1,2 In the United States, an estimated 
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350,000–900,000 people develop VTE, of whom approxi-
mately 100,000 die. In addition, 30–50% of people with 
lower-extremity DVT develop postthrombotic syndrome. 
Re-occurrence of VTE is seen in 10–30% of individuals 
who survive the first occurrence of VTE within 5 years.3 

In developing countries of Africa, VTE is a serious issue 
which was indicated by a recent systematic review study. 
The prevalence of DVT varied between 2.4% and 9.6% in 
postoperative patients and the prevalence of VTE and 
associated mortality were high following surgery, and in 
pregnant and postpartum women in Africa.4

In a multinational cross-sectional study called the 
ENDORSE Study (2008), out of 30,827 (45%) surgical 
patients enrolled in the study, 64·4% were judged to be at 
risk for VTE.5 In patients undergoing major surgery, the 
risk of developing VTE increases by 30% when there is an 
absence of optimal prophylaxis, and the risk associated 
with VTE in general surgery patients varies between 10 
and 50% depending on the type of surgery and patient risk 
factors.6 Although most surgical procedures carry some 
risk for VTE, this risk varies considerably across surgical 
procedures and among individual patients undergoing sur-
gery. Surgical procedures carrying the highest risk of 
developing postoperative VTE include hip and knee 
arthroplasty, invasive neurosurgical procedures, and 
major vascular procedures. However, surgical procedures 
like laparoscopic cholecystectomy, appendectomy, transur-
ethral prostatectomy and mastectomy have the lowest risk 
of developing DVT.7

Both pharmacological and non-pharmacological meth-
ods are utilized in preventing the consequences associated 
with VTE.8 Thromboprophylaxis with unfractionated 
heparin (UFH 5000 or 7500 units subcutaneously every 8 
hours)9 low molecular weight heparin (eg, 30 mg subcu-
taneously of enoxaparin)10 or Vitamin K antagonist 
(VKAs) (Warfarin should be monitored so that the dose 
can be titrated to achieve an International Normalized 
Ratio of 2–3)11,12 are commonly used and have well- 
established effectiveness. The American College of Chest 
Physician (ACCP) 2016 guidelines recommends UFH for 
general, vascular, gynecologic, and urologic surgeries.13

Based on current adult literature, direct oral anticoagu-
lants (DOACs) are also used for treatment and prevention 
of DVT and PE.14 DOACs are categorized into two main 
classes: oral direct factor Xa inhibitors (ie, rivaroxaban, 
apixaban, edoxaban, and betrixaban) and direct thrombin 
inhibitors (ie, dabigatran).15 Mechanical methods serve to 
prevent venous stagnation in the lower limbs by promoting 

venous outflow and include elastic compression stockings 
and various intermittent compression devices. All surgical 
and trauma patients should be assessed as soon as possible 
after admission to the hospital to identify the risk of VTE 
and bleeding.16

Caprini risk assessment model (RAM) is the widely used 
tool to stratify patients at a different level of VTE risks based 
on the risk factors that exist (risk assessment points) in 
hospitalized patients. Zero to 1 point indicates the patient 
has very low VTE risk and early and frequent ambulation is 
recommended. When the point is 2, it means that the patient 
has moderate VTE risk and mechanical prophylaxis is 
enough. High VTE risk and with points between 3 and 4 
suggest initiation of pharmacological prophylaxis is neces-
sary. A combination of mechanical and pharmacological 
prophylaxis is required for patients with the highest VTE 
risk and low bleeding risk with points 5 and more score.17

All patients are not candidates for VTE prophylaxis 
(both mechanical and pharmacological) and all prophylac-
tic agents and techniques are not applicable in all 
patients.18 Patients with active bleeding (gastrointestinal 
bleeding, cerebral hemorrhage, retroperitoneal bleeding), 
bleeding risk, and thrombocytopenia are some of the rea-
sons that exclude patients from being a candidate to phar-
macological prophylaxis.19

Apart from the contraindicated cases, proper risk stra-
tification followed by thromboprophylaxis is needed for 
successful prevention and treatment of VTE in the candi-
date patients. In developing countries like Ethiopia, the 
service of pharmacological prophylaxis is greatly compro-
mised and patients’ quality of life is pledged to morbidity 
and mortality.20 Therefore, the current study assessed VTE 
risks and the appropriateness of thromboprophylaxis in 
surgical patients admitted to TASH. The rational of this 
study was to characterize patients’ clinical data related to 
VTE and to identify associated practice gaps. When it is 
possible to anticipate the occurrences of VTE associated in 
surgery patients, it would be rational to develop strategies 
to tackle possible events by improving VTE risk assess-
ment practice and optimize thromboprophylaxis prescrib-
ing pattern in this patient population.

Materials and Methods
Study Area
The study was carried out at Tikur Anbessa Specialized 
Hospital (TASH, Addis Ababa, Ethiopia). It is one of the 
oldest and largest teaching specialized hospitals owned by 
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Addis Ababa University. The hospital has about 700 beds 
and serves approximately 500,000 patients per year in its 
20 outpatient specialty clinics, inpatient and emergency 
departments. A total of 150 beds are allocated for adult 
surgical patients.

Study Design and Period
A retrospective cross sectional study involving patients’ 
chart review was conducted among surgical patients 
admitted to TASH from September 1, 2018 to 
February 28, 2019.

Inclusion and Exclusion Criteria
All patients (≥ 13 years old) who were admitted to adult 
surgical wards of the hospital from September 1, 2018 to 
February 28, 2019 were included in the study. However, 
patients admitted with established VTE and on treatment, 
those who stayed in the hospital only for 1 day or who were 
admitted to surgical pediatric wards were excluded from our 
study.

Sample Size and Sampling Method
We have included all surgically operated patients for 
a 6-month study period that fulfilled inclusion criteria. 
Accordingly, a total of 155 patients who fulfilled inclusion 
criteria admitted to surgical wards of TASH during the 
6-month admission period were included for analysis.

Data Collection, Management, Quality 
Assurance and Analysis
A structured instrument for data collection which was 
developed from different literature and guidelines16,17,21 

was used to collect all necessary data from patients’ charts. 
The instrument was specifically designed to capture socio-
demographic (age, sex) and surgery-related information 
(preoperative hospital stay, site of surgery, duration of 
surgery, surgery type, wound class, hospital stay after 
surgery), VTE risk assessment, contraindications to VTE 
prophylaxis, prophylaxis provided and VTE-related out-
comes. The VTE risk assessment tool was taken from 
Caprini RAM.13 Patients’ data was collected from their 
admission to discharge dates. VTE events were identified 
as recorded by attending physician on medical charts of 
patients. In the study setting, VTE was diagnosed clini-
cally and sometimes by Doppler studies. The data was 
collected by two pharmacists after training was given for 
1 day on how to collect the required information from 

patients’ charts. Pre-test was done on 5% of the study 
population before going to the actual data collection for 
checking its clarity, simplicity, understandability and 
necessary modification were made to the data collection 
tool. Data was checked for its completeness. Then it was 
entered and analyzed using SPSS version 25. Descriptive 
statistics were used to summarize the data.

Ethical Approval
Ethical clearance was obtained from the ethical review 
board of the School of Pharmacy, College of Health 
Sciences, Addis Ababa University with Ref No: ERB/ 
SOP/27/10/2018 and permission to access patient charts 
was obtained from the hospital clinical service director and 
surgical department. For the purpose of confidentiality, 
patients’ names were not used at the time of data collec-
tion; instead a specific identification number was given for 
each patient. All other personal and health information 
were de-identified and kept separately, so every effort 
was made to maintain confidentiality throughout the 
study period and afterwards. Besides, information obtained 
in the course of study was only handled by the research 
team, and data are analyzed in aggregates.

Results
Sociodemographic and Clinical 
Characteristics
Out of 155 patients, almost equal numbers of males 
(50.32%) and females (49.68%) participated in this study 
with a mean age of 41.87±16.84 and an age range of 13 to 
89 years. The maximum preoperative hospital stay was 37 
days with a median of 11 days and they stayed in surgical 
wards from 2 to 96 days with a mean of 14.39±12.36 days. 
Urologic procedure (37, 23.87%) was the leading proce-
dure followed by orthopedic surgery (35, 22.58%) and 
surgery for gynecological cancer (27, 17.42%). The major-
ity of wound categories were clean (85.12%) and 83.9% of 
the surgical procedures were elective. The mean duration 
of operation was 2.34 ± 1.12 hours with a median of 2 
hours (Table 1).

VTE Risk Factors
Acute infection including pneumonia (10.3%), undergoing 
major surgical procedures (65.81%), and resting on the 
bed for more than 3 days (42.58%) were the most fre-
quently seen VTE risk factors in this study (Table 2).
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VTE Risk Stratification and 
Thromboprophylaxis Status
Based on Caprini RAM, 87.10% of study participants were 
at risk of developing VTE (>1 Caprini risk score). Nearly 
half of the patients (47.09%) were in the highest risk 
category for VTE development and a few were in the 

lower risk category. The maximum and minimum total 
risk scores were 18 and 0, respectively with a mean 
score ± SD of 4.53 ± 2.37 (Table 3).

Out of 135 (87.10%) subjects who were at risk of devel-
oping VTE, parenteral thromboprophylaxes were given only 
for 24 (17.78%) patients (Table 3). The remaining 111 
(82.22%) patients who were at risk of developing VTE, did 
not receive prophylaxis which may be due to ineligibility 
and/or contraindication, fear of risk of bleeding and failure of 
prescribing them even for legible patients by prescribers. 
Unfractionated heparin two or three times per day was the 
most widely used thromboprophylaxis regimen in the studied 
population. All thromboprophylaxis were provided 6 hours 
before surgery and resumed at least after 12 hours if they 
were continued (Table 4). Pharmacological prophylaxis was 

Table 1 Sociodemographic and Clinical Characteristics of 
Patients Admitted to Surgical Wards of TASH

Sociodemographic and Clinical Characteristics N (%)

Sex Male 77 (49.68)
Female 78 (50.32)

Age (in years) 13–39 78 (50.32)

40–59 51 (32.90)
60–74 20 (12.90)

≥ 75 6 (3.87)

Duration of hospital stay (in 

days)

≤ 7 49 (31.61)
8–15 60 (38.71)
16–30 35 (22.58)

31–96 11 (7.10)

Preoperative hospital stay 

(in days)

≤ 3 53 (34.19)
4–6 46 (29.67)
≥ 7 56 (36.13)

Type of surgical procedure 
conducted

Urologic surgery 37 (23.88)
Orthopedic surgery 35 (22.58)

Surgery for 

gynecological cancer

27 (17.42)

Neurosurgery 20 (12.90)

Abdominal-pelvic 

surgery

17 (10.97)

Hernia repair 5 (3.22)

Vascular surgery 3 (1.93)

Thyroidectomy 3 (1.93)
Others 8 (5.16)

Type of surgery Elective 130 (83.87)
Emergency 25 (16.13)

ASA score 1 99 (63.87)
2 49 (31.61)

≥ 3 7 (4.56)

Wound classification Clean 132 (85.16)
Clean-contaminated 18 (11.63)

Contaminated 1 (0.64)

Dirty 4 (2.58)

Duration of surgery (in 

hours)

≤ 1 39 (25.16)

> 1–2 54 (34.84)
>2–3 42 (27.10)

>3–4 10 (6.45)

> 4 10 (6.45)

Table 2 VTE Risk Characteristics of Patients Admitted to 
Surgical Wards of TASH Stratified by Caprini RAM Risk Factors

VTE Risk Factors N (%)

1-point risk 

factors

Acute infection 16 (10.32)
40–59 years old 49 (31.61)
Minor surgery planned 5 (3.22)

Serious lung diseases 3 (1.93)

History of prior major surgery 14 (9.03)
Surgical patient at bed rest 60 (38.71)

Swollen legs 10 (6.45)

Varicose vein 2 (1.29)
Acute myocardial infarction 1 (0.64)

History of inflammatory bowel disease 1 (0.64)

Hormone replacement therapy 1 (0.64)
Oral contraceptive 2 (1.23)

Congestive heart failure 2 (1.23)

History of abortion 2 (1.23)

2-point risk 

factors

60–74 years 19 (12.29)
Patient on chemotherapy 4 (2.58)

Major surgery conducted 102 (65.81)

Previous or present malignancy 11 (7.10)
Patient confined at bed (> 72 hours) 66 (42.58)

Laparoscopic surgery 4 (2.58)

3-point risk 

factors

≥ 75 years 6 (3.87)

History of DVT/PE 2 (1.23)

5-point risk 
factors

Elective major lower extremity 
arthroplasty

3 (1.93)

Hip or leg fracture 11 (7.10)

Multiple trauma 2 (1.23)
Stroke (< 1month) 1 (0.64)

Note: The percentage could not add up to hundred as one patient might have had 
more than one risk factor.
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continued until mobility returned to an anticipated or clini-
cally acceptable level or when the patient was discharged 
from hospital whichever was sooner in the study setting.

Contraindications to Pharmacological 
Prophylaxis
In this study, 29 (18.71%) patients had one or more 
contraindication(s) to thromboprophylaxis with 9.68% and 
9.03% with absolute and relative contraindications, respec-
tively, as shown in detail in Table 5. The listed contraindica-
tions to prophylaxis were related to risk of bleeding.

Thromboprophylaxis Appropriateness 
and VTE Outcomes
Thromboprophylaxis was given inappropriately for two 
patients despite the fact that they did not fulfill the criteria for 
prophylaxis, ie, they were at low risk of developing VTE 
(Table 3). Moreover, two and one patients with absolute and 
relative contraindications received prophylaxis without con-
sidering the harm, respectively. In this study, 3 (1.93%) of the 
patients admitted to surgical wards developed VTE during 
their stay in hospital and all of them were from high and highest 
risk categories (Table 3) while one patient had a history of 
VTE. Among three patients who developed VTE, two of them 
did not receive thromboprophylaxis and only one received it. 
All of them received treatment regimen for VTE.

Discussion
In this study, the most common VTE risk factors were being 
in the age range of 40 to 59 years (31.61%), having acute 
infections (10.32%), being bed ridden or immobility 
(38.71%), undergoing major surgery (65.81%), and having 
a longer hospital stay (>3 days) (42.58%) (Table 2). Pannucci 
et al22 documented a different prevalence of individual VTE 
risk factors based on Caprini RAM in patients undergoing 
surgery.22 In Panucci et al, at one point Caprini risk factor 
patients between 41 and 49 years accounted for 54.2% but in 
our study it was only 31.61%, patients undergoing major 
surgery comprised 13.6% in Panucci et al study while in 
ours it was 65.81%. With respect to 3-point risk factors, 
>75 years accounted for 4.6% in the Panucci et al study but 
3.87% in our study, a history of DVT/PE was 3.4% in the 
Panucci et al study and 1.23% in our study. Also, the Panucci 
et al study included many other 3-point risk factors which are 
not mentioned in our study because of lack of data for such 
variables.

The observed inconsistency could be due to differences 
in sample size, population of studies and clinical practice 
among the two settings. Immobility of more than 3 days 

Table 3 VTE Risk Stratification, Thromboprophylaxis and VTE Outcomes in Patients Admitted to Surgical Wards of TASH

Total Risk 
Score

Risk 
Stratification

N (%) No Provision of 
Prophylaxis

VTE Prophylaxis 
N (%)

VTE Developed 
N (%)

0–1 Low risk 20 (12.90) 18 (90) 2 (10) 0 (0)

2 Moderate risk 21 (13.55) 21 (100) 0 (0) 0 (0)

3–4 High risk 41 (26.45) 35 (85.36) 6 (14.63) 1 (2.44)
≥5 Highest risk 73 (47.09) 57 (78.08) 16 (21.92) 2 (2.74)

Total 155 (100) 129 (83.22) 24 (16.78%) 3 (1.93%)

Note: NB: Among patients developing VTE, two were not on prophylaxis and one patient was receiving prophylaxis.

Table 4 Regimen Used for VTE Prophylaxis of Patients Admitted 
to Surgical Wards of TASH (N=135)

Thromboprophylaxis Used N (%)

Unfractionated heparin 5000IU SC BID 4 (2.96)

Unfractionated heparin 5000IU SC TID 11 (8.15)
Unfractionated heparin 7500IU SC BID 3 (2.22)

Enoxaparin 40 mg SC every 24 hours 6 (4.44)

No prophylaxis given 111 (82.22)
Total 135 (100)

Table 5 Contraindication to Thromboprophylaxis of Patients 
Admitted to Surgical Wards of TASH (N=155)

Contraindications N (%)

Absolute 
contraindications

Active hemorrhage 8 (5.16)
Severe trauma 3 (1.93)

Thrombocytopenia 2 (1.23)

End stage liver disease 2 (1.23)

Relative contraindications Craniotomy 7 (4.52)
GI or GU hemorrhage 1 (0.64)

Neoplasm 1 (0.64)

Hypertensive 
emergency

1 (0.64)

Antiplatelet use 4 (2.58)

Total 29 (18.71%)
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and acute infection were also reported as the most com-
mon risk factors for VTE in surgical patients from an 
Asian hospital study.23 In addition, many patients who 
underwent major surgery and were confined to bed for 
more than 3 days in our study put them at moderate risk 
of developing VTE which is supported by a systematic 
review done by Ahmad and Clayburgh.24 Moreover, 
patient factors that carry greater risks for thrombosis (3- 
or 5-point risk factors) including age ≥ 75 years, history of 
thrombosis, elective major lower extremity surgery arthro-
plasty, hip or leg fracture, multiple trauma were common 
in our study and all needed pharmacological prophylaxis 
according to the 2019 American Society of Hematology 
(ASH) guidelines recommendation.7

The median VTE Caprini risk score (4) in our study 
was lower than that reported by the VTEPS study in 2005 
and 2010 (5 and 6) using the same model.22 The difference 
might be explained by the small sample size in our study, 
data collection method and study population difference. 
Just over a quarter (26.45%) and close to half (47.09%) 
of patients were classified as high risk (Caprini scores of 
3–4) and highest risk (Caprini scores ≥5), respectively. Tan 
and Tan23 also reported an almost similar percentage of 
patients with VTE highest risk score (44.71%). However, 
a higher percentage (36.58%) was documented for high 
risk category in their study.23

In our study, thromboprophylaxis was provided only for 
17.78% patients among the eligible participants. This result 
is more than three times lower than that reported by Fang 
et al25 in the study of VTE prophylaxis in spinal fusion 
surgery.25 Furthermore, it was lower when compared with 
ASH and ACCP guidelines recommendations.7,13 In our 
study, 100%, 85.36%, 78.08% of patients did not receive 
prophylaxis in the moderate, high and highest risk groups, 
respectively (Table 3). This indicates provision of VTE pro-
phylaxis was higher than in a report from surgical patients in 
Asian hospital except for the highest risk groups.22 In gen-
eral, underutilization of thromboprophylaxis in our setting 
may be reasoned out by perception of the low incidence of 
DVT and PE in these subjects, failure to recognize high risk 
patients, unfamiliarity with published recommendations, 
concerns regarding complications from anticoagulation (ie, 
bleeding) especially in surgical patients postoperatively.

In the present study, the incidence of VTE events was 
1.93%. It was higher than findings of other studies done 
elsewhere in surgical patients which reported 0.89%,23 

0.45%,25 0.2%,26 and 0.8%.27 Different reasons for high 
incidence in our study hospital could be failure to assess 

risk factors, underutilization of thromboprophylaxis for 
patients in need, fear of bleeding risk upon provision of 
prophylaxis. However, higher VTE incidence rates (8.4%), 
were reported in major thoracic surgery in Chinese patients.28

Since the data was collected through patient chart review, 
other undocumented VTE risk factors may exist and which 
we could not assess in our study. Furthermore, we have not 
assessed the timing of prophylaxis as we could not find the 
exact information on this from patients’ charts.

While reviewing patients’ charts, we faced continuous 
challenges to collect necessary information due to poor 
organization in auditing patients’ history chronologically, 
unreadable physicians’ handwriting and absence of a large 
number of charts from the medical room which might have 
important information. Alternative VTE prevention non-
pharmacological options (advising patients on the impor-
tance of leg elevation, early ambulation) were not assessed 
in this study due to lack of documentation on patient 
charts. This might affect our results like risk assessment 
and stratification; and prophylaxis given to the patients.

Conclusions
In this study, the majority of patients were at risk of 
developing VTE, but there was underutilization of throm-
boprophylaxis among surgical patients in TASH. Despite 
fewer patients receiving thromboprophylaxis among the 
eligible patients, there were also inappropriate uses of 
thromboprophylaxis. Appropriate VTE risk stratification 
and utilization of prophylaxis for surgical patients lead to 
a better VTE prevention. Hence, a concerted effort must be 
made to improve utilization of thromboprophylaxis to 
prevent VTE and there is a need for implementation of 
existing evidence-based guidelines proposed by ACCP and 
TASH.

Abbreviations
ACCP, American College of Chest Physicians; ASH, 
American Society of Hematology; DVT, deep vein throm-
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